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ik^ik'i ^1-2.^ ^-^l{Non-volati le memory device} 

£ 2fe ^Hfl^ 71 ^ 4i*H ^ 

£ 3a ifl^l £, 3d^ ^sfl^ PCM ^^^7} ^tr 

£ 4a ^ 2 4b^r ^ <*fl 4^- #3lH§ °fl2-3 ^S£. 

<6> £ 1-*)^ ^jofl ^ ^jAS, 7-1^- 7l<^ i7|-l- Ol-g-^ 

^e^t 3.3 ^l^(elHiHl) ^-%*Rr 7l^ol4. 

<?> <Hi£3 o_3 n>ZLvil^ ufl.E.el (Magnetic memory) ^ ^tf £^ »fl 2- A (Phase Change 
Memory : PCM) ^12^ ^ (RAM; Random Access Memory) ^2^1 nfl 

<8> £ 14 ^o] ^Eflo^ >^xl(Logic switch) ^ 31*1^1 (Register) ±*}^r£: 

- ^H3# ^71 nfl^-ofl »^7fl ^ Tj-f 3H^BH 7U>^ CflolEl-7>.Ji^E| 
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o> 444, 4 4^- 44 4^ ^-f tiVHA] Pfljzsl i^H flH41- 

<io> a > ±7} SWlfe TflolH A<4 ^H^^l 44 

<n> ols^ s.4 ^4 £4 SW14 4°lH ^4 A°fl^ °14 tf£fl4 31444 

^ #£fl4 C11P141- 4^Kr 7l^^>7> &7l nfl^-t-fl 4^°1 ^.H* 3* £4 

°fl *H V 4 cfloi47l- Ji^44 &tt4. 
<i2> £ 2^ SRAAHiLiq £44 7l^ £44 44\S4. 

<is> 7l^£4^ PMOSH 314^4 P1.P2 ^ NM0SB^4^^i N1.N23. ^ 

4€ ^144. fllH 7l^ £4^ 4^-44 WL4 4 

o]ioi^- Av^oii 44 4B44 BIT, /bitas.^4 47>4fe 314 41- 
4^ NMOSH.^4^4 N3.N41- ^144. 

<i4> ^4 s.^^ 7 }<q ±7\^, 444 £ 43H 44 *fl ^Bfl^(Static) 

44s. #^#1-^ #4<4.cll44« 44^: <r 55314. 444, 444 44^ 4 
^"f-^t-f- 444 444 3144tt £4344. 

<15> o] 5] 4 £4^.4 ofl«t ^£.^1 £4 J§-4 $14. 4^4 ^2fl4 nflS.^! £ 

4^ oflf/^ ^s]3. yfl4 4-§-44 s)44*l-I- ^344 44. 444, ^44 
44 ^^4 3144 4^ ^4 4-§-*fl.°> 4£ *134 ^-f<*fl 

^ 4^ Ml 44 444 *r &4 4fe £434 $14. 
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<ie> o)^ v\)3.^ n^}7] 4^4 £-8: 1:3m 

^ nfl£e] ^>7> 7flAl^ H} 
<17> £. 3a Lfl^l £ 3dfe #2fl^l ^ ^ tjfls.^ (Phase Change Memory j PCM) 

44^ 5L^ 0 14. 

<is> <^v i^sj. pfls.^ i*K4)fe lHTop)^(l)4 ^(Button) #^-(3) ^ v 

€3^(PCL;Phase Change Layer ;2)4 tfSJsH ##4 S^H^, 3# ^^(2) 

< 19 > t 3c oilAi^ £0] <fl# ^2.^ 4i*K4H °l5>^ *l3l4f-7> 

3# ^^(2)ol ^^5}-7> S^H 3#*V ^£7} 514. 44*1, 3tf £3-^(2W 

3 #^7} S\<>\ W$ ^4. 

<20> tiV^i, £ 3(HM4 2°1 ^ ^1-2-^ ^4(4H ^Tfl^ i^^-7> Jl 

= £ ^tt 3 (Melting point) £.5L7 r €4. 44*1, £ 

^(2)<>1 #Bfl7} *)*H V ^EflSl £4. 

<2l> olsq- £o] «fl>£ ^ v\]S.^ ^7>(4)^- ¥ *H V 4 3M4# 1:3 

^ ^.s. ^ Si 711 €4. 

<22> ^jnV, 6]e]^ ^SflS] ^^ 0 > £3}- i7}(4)^ 4 ^ o] ^S^i 

^4^°} $14. 
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<23> £ ^-g- ^7l^ £*fl^ n^}7] $]i5}*) ^J°^, ^ 7l<* ^7} 

<24> ^-71 *V ^-^i- ^*>7l W 1-?)^ oflsie] 4°1H 

oionoi^-s]^ E|-oiE/e]H *)H^J:M ^3^3. *lHsRr eHH/^H aiH-f 
4, s]-olB/slH *1H^1:M ^Hl^l ^ *H V ^ isMN Ki- 
el. ^5. 4^ T^Hr 1:3 ^ 71^ 5}olH/e]c ^HAISSI 

Efl7> TjPgEl^ 5.3] ^-Wl^t ^4. 

e/^h ^H4J:M oi6flo]^-Ai 3.7)o\] #&*\^ 7-1%^ #eH rcfel- 

4^ 3*1 3M: *1#*Kr 7]-% 7]q ±7} ^ 4°lH/4^ ^H^IJl^ 4^°1H 

#^1 Irfl^S ^ 7}<* 4i7}o\} 7l7H>€ >HS. 3-3 «M1 44 ^H4) ^^7> !3 

3.2] ^4^"# f^jOS. ^4. 

<26> a- ^4 4a *1*H^, PMOS 2fl*14 NM0S 2fl*ll: ^4*H ^5. £tfl 3H41: 

efl^l^ f-^l-f-^, PMOS Bfl*14 NM0S afl*l 4°H ^^H, ^4 H7H 4*fl 

^Sj-S]^ 7-]1&4 Aj-Eflo]] u]-^ *JS 4^ 3.2]SMr *1#*Hr 7,]^ 7^ ^ 

0^^010] oi^oi^- Aj-Eflofl r^e} 4H4°J4 #^#-§-^44 7\}o]^ ^M)^ 
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^ el-oi^/^H *lH4l:M ^ofloi^Ai 4*j- 7l<* 3H4» 

< 27 > £ EE 4^ ^AHlfe, NMOS Bfl^l* ^4*H ajrtfl HH4# 2fl*l*Kr 

^^^4 4°H1 ^^H, 37H1 4«ll €3*3 

tf*N 44 4s 4^ 3.3 «Jt* ^ 713 ^4 % 41^*1 

< 28 > £ £E 4^ ^Hlb, NMOS efl^ll- ^4*H 4^ «Vtfl tlM4# Efl^l^ 

l^ll-^}, 4£i4<>14 <?H°1-1; ^VEfl^i 45} aiB4°J4 #^#^f43 

6ji ^ ^ s^-t- 4°H1 ^^H, 3l-n-4. 37H. 

^ 7H>3 44 43- 4€- 3.4 3M: ^ 7 ^ ^ 

4* t^IIM: ^H3°-3. ^4. 
<29> 6}^., s^w-tb SL^^r #2:*H £ ^ahh tflsfl ^1*1 «V4. 

<30> £ 4a^ *fl*>a 3-3 ^443 4£4*r €■ *flS.Bl tf*^ ^3 

5144. 

<3i> £ eHH/4 = 21144(20)4, 4*J" 714^4 Rl, 4^ R2 * 3 

3] ^4*1 SW21- ^4^4. 

<32> 4o]h/^^ ^H«-(20)^r NM0SH€4^4 N5^1 TllolBS. °^4fe 4°1H 
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*W4Ul WRC2 g PMOSH^4^4 P34 tIMHS 444fe 44H *H443L WRC34 M 
ofl 44 44^/4- *fl4 ^ WRClt- ^30.3. #3tb4. 444, 44B *!HAiiL 
WR24, 44 S 2fl4^£ WRC3^ 4^ 44°1 ^44 41^44. 

<33> 7,]^ 444.4 Rl£ D4 SHH/e)H *Hi4(20)4 #44: AH ofl ^^S^Jl 

, 4*J 44^4 R2^ ^ E4 44B/4H *il44i4(20)4 #34 4°H1 

^ 7 l^^ RlfR2 o| ^ x^Hfe ^4 SW24 TflolH^l 4444. 

<34> oje^V ^ ti a v 44 4<>lH ^4 44-1: 4-§-4 44. 

<35> 5HB/4H ^H^OH <^4^r 44 H 444J: WRC27> 444 Tg-f 

NM0SJ^4^4 N57> 44B 4443L WRC37V 3.^4 4^4 ^ PM0SB3I4 

i4 P3ol ^£44 eHB/4H *H44iL WRC17} #444. 
<36> -l^ji, i,- d4 44H/4^ 44^(20)4 #34 4°H 4^-» 47}44 44- 
44^4 RH 31441- 44H *>4. E4 44H/4^ 2114^(20)4 #3 

4 ah^I 4^1- 47}44 44- 44^4 R2ofl 4441- 44 H ^4. 
<37> h 4a4 "112-4 44°ll4 44 44^4 Ri 4 44- 444i4 R2^ £ 4b 

4 4£ 4#s. ^ 44. 

<38>. 5}oih *iHAijr WRC27V si*, 44B 4445l WRC37V 444 44*114^ eHjL/ 
^ol«(20)4 NM0SH^4^4 N5, PM0SB$4^4 P37> H-f- 4^44. 444, 
44 44^4 Ri4 444 4"44^ 44 44^4 R27} :M4 444 , 43 ^ 
H D ei- Jf-«fl 444^ 444^4 444 44 5-4 ^44 SW24 447V 4444. 
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<39> [£ 1]£ 7^ 7l^^> RH S-f tlH44 a^jl, 7l«i^> R2«11 *H 

^oi^7V *H>sH a* 3* 4€- ^ ^4*1 SW24 ^ Ml 44^4 



<40> 1] 



<41> 
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2] ^44 SW2fe 4^ #47} 4°1 t£ ND14 ^IJl* 2tH ND2°ll f^$4. 
43> *V*H, t£ D 4| S-f ^4 *l7V4^, lcJ= E°fl SL-f Ste *H ^1^7> *J44 

^ ^ SW2 ^ ^o_s 4^7} i^H NDl^l 413.7}- lc= ND2°fl #^34 

4. 

:44> *V£, 7H 1 " 44^4 RH JL*\^ M °U 4^ R27> MH 3 

o. ) ^ ^ D, El- ^ °J34fe W&SLQ M°fl 44 ^ ^44 SW22] ^7> 

4444. 

<45> [i 2]* 4^ 4^4x4 Rlofl *H 3H47}- 4^4^, 4^ 4^4 R2*ll S-f 

3H44 444<4 5a* 38+ ^41^1 4^ 5.4 ^4*1 SW24 f^ Mf 44^4 

<46> [2. 2] 



32-10 



1020020086704 



M °^\- 2003/5/22 



<47> 
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<49> 



<50> 



<51> 



<48> ^, t H D ofl *H £fe 5L* 917}^ 3., E4| *M ^7> S 

2) SW2^ ^-^7} 5H i^H NDl^-^t- ND2011 

«_V*H, t£ D^l *H #5-7} 917}S\3-, i^H Eofl SL-f ^1^7} ^7>5l 

£ ^fl^l SW2fe A o v ^7} sH t £ ND1S1 A]S7l- ND2«11 #33*1 ^ 

£ t^-gr €^€1-^(30)^, 7H> 71^ ^ R3,R4^ ( 2^^. #ff- ^ 

< 52 > a^H, MW^OOfe NMOSB^l^ N6,N7# It^ NMOS^^l^-, PM0SH31 

<53> 7i%V 7l^i7> R3^ PM0SB«^ P4 £ NMOSB^l^ N6^ Hefloj ^ 

A>olofl <^4£H HH4# ^BlJI, *W 7l^i7> R4^ PMOSB^l 

^Ei P5 ^ NMOSB^l^ N7^ #A *>°H WllfrS 

2^Jffe ^Hej-o] WL^I <*H°li: tf*H 4^ *1B2K1 BIT,/BIT4^ ^ 
o. ^o,^ nmOSB^I^Et 1 N8.N9-8: ^)^. <^H, NM0SB«^ N8^ 7\)o}^7\ 
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$|E.eK! WL4 ^sU, tilH^°J BIT^ NMQSH€*1^3 N6^1 ^t.} a>oH 

/BITS* NM0$H€*1^ N7^1 a} 6 H g;!^. 

<55> ^ W^-fe *MH *W 713 ^ R3,R4ofl *W ^l^t 

^ P7^ PMOSB^l^ P5^ TflolHl- M 2WH/3H. WRC 

7} 917}^. 

<56> «^7H, PMOSefl^l P4,P5 g NM0S2fl^l N6,N7^ >IMH4| 0 ^£lfe 7 1 
o^i7} R3,R4^1 3 (Positive) <£^^. 

7} % + , tilB^J BIT, /BIT tHofl m 6 J7R>4. zl^, w^eKl 

BIT, /BIT 7l^^> R3,R4ofl jL^rr *H?> 1^3 W". 4^1, 

^tg. 7i^^> R3, R4^i 7\n*)~ ^i^s. £4- 

<58> oH, 7l34i^V R3,R4o11 ^ ^(Melting point) £5L ^t^ 3 } ^ 

3 -grH-omsl ^l^l tilHeKi BIT, /BIT ##4 £33:4. 

< 59 > cgll i^ofl rcfS. nJla.^ 3= ^Ajofll- 44\«4. 

<60> £ 6^1 ^|5LB1 PMOSsfl^l P4.P5 £ NMOS^l N6,N7^ 7]}o}^ <9 

ajs^ a] 5:1-01 7^ 71^^} R3,R4^ ^-(Negative) 3X)H«fl <&'^5= ^ 

5^ 
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<6i> £ 7-& £ 4^ Irfl^ ^)S.^ #*14 S 4€- ^Hf- 44\>14. 

<62> £ 70] ^sel ^lfe #^#1-^(30)4, ^ 719 R3,R44, 

i 2:^4, 

<63> ^7]a^) ; s^^.s.«.(3o)^- NMOSH^^lit) N6,N7-i: i^Kr NMOSefl*]!- ^HlfVcf. 

NMOS B^iB] N6..N7S1 °^$\^ HS.^ 7)^^} R3,R4^ ^ 

(Positive) 4^ WJ ! ^Hfl^ ^£4. 
<64> 7^ 7l^i4 R3^r NMOSS^fl^liEi N10 ^ NMOSH^^Ei N6^ ^-f- #7} 

4°HI ^15]^ 3M4^ x-R^4. zLejji, 7H V 7l^i4 R4^ NMOSHM 

^z] N10 ^ NMOSH^^l^Ei N74 ^-f- ^.efl^l ^> 4o}ofl o^sM ell 0 14t- 

<65> oflAfli ^Jf^ ^ «ao)lo]-a. #3)6)) 45} W]^5}o] BL4^ 

<H4tt NM0SH€*]^4 N8,N9# ^1^-4. NMOSSW^ N8^r 71HH7} $|H 

4^ WL4 ^Slal, wlHH}^ BIT4 NMOSB^l^Ei N6^ #7} Ayo]^ 

£1^4. zl^ji, NM0SB$4^ N9^r 7flolE 7 i- ^1=40] WL^4 «^ls|JL, 01^4^4 
/BIT4 NM0SH^4^4 N75] JEefl«y £7} AHofl o^^cf. 

<66> ^^j-i, *l^?i<£ VCC <&7}&3\- ^ 7l^dL7} R3,R44 A\o}6\} <£%S\o] TflojE 

1- 4°lH/slH ^H^S WRC7> o]7>4fe NMOSHM^I N10# ^lM. 

<6?> £ 8£r £ 4e ^ ^14 a 4^- ^4^1- 44^4. 
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c 8£ q fcfl^g MOSm N6,N7^ TflolHofl <S33fe *l 

* 7l^^> R3,R4^ ^-(Negative) ^ ^ <2^. NMOS 

<70> ^ ^ £ M^HHL(30)4, *W 71^ ^> R3,R4*h 



<71> 



<72> 



^H, M»*(30)fc NMOSB^l^ N6,N7-^ iWfc NMOSHfl*lt- ^1^4. 
NM0S« N6,N75] <Ji« *l* R3.RA4 ^(Positive) * 

^ 71^^} R3^ NM0SJ=«^ P8^ NMOSH^l^ NO^l Hefl°I 

a>o H o|«<H 3M4* R4 - M0SH ^ 

<H*te NM0SB«^ N8,N9# . NMOSB^l^ N8^ TflolJLz} flJS. 

^oi "o|^i, tilH^J BIT4 7)<^} R3^ ^ *>°H <M€4. ^ 
JL, NM0SH*E*1^ N9^ 7!lolH7V flS.^J WL* <M^, *1B^<?M /BIT^ 7l 
^i*} R4^ ^>°1 ^1 ^^^4- 
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«XM- a* ±7\S-*] W m MTJCMagnetic Tunnelin Junction), GMR(Giant 

Magnetic Resistive) A r-§-€^ 
<75> a^, £ ^ ES^t tH°1H <^H(Field Programmable Gate Array 

: FPGA) f 51 HM^M* *HH ^ ^ 

< 76 > oUMH ^ * *** ° 1 ** H **** 
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11 

5}o lB SHMM* ^o lH /e1- *H4l:M #3^ 

^71 ^is/sis. 7H6\£s.e\ *HM#*1 371-11 s]*fl *im= m$ 

m 42} ^s. 3.*|tf* M 1 ** W 7 1 - - 

^■71 E}olH/^- t^<*°HM ->7l MUM ^ ^ 7l7i 

[3^2] 

i^oiB" W£3.e\ tf^H ^ ^ *fl°^fc * lNMOSH^l^; £ 
#71 4 2NM0S^1^ •*« tf?l 4 leHB ^ 

l^R^ 31 

*ll 5a°W. tf?l 71 ^"^fe 

*fl lOi^ESf ^>7l Sl-ol^/elH *H^] A>oH ^ 1*1* 71 

^ ^7}; ^ 
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Tfl 3*3-41 ^ 71^ i7>^ 

#7] Tfl 1*H V 7l^^>7> *W *fl 2*] *o V 7j<* 4l^7> i7H V 

^ o. t 4 i^%v 7l^^H <a33fe ^ ISJ^^KM 4^ ^71 S*| ifl 

^7> 

5] 

4>7l ^ 1*)^ 7l<^^7}7} Jim W°]5L, *\} 2m 7]*\ 

^o. > ^ 2 ^ 7l^^H ^33^ *fl 2<a^^^ #eW trj-e} ^-7] 
6] 

*ii 3%h -sa^^, 7fl i^^- 7i^£*H=- 

^-71 sHH/e|H alM-M #3^=4}- all 2^; ^ 

^71 ^11 *0 2^ *fl ^ *} 

711 3%H1 Stl^H, ^"71 711 27K> 
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av 7] ^ 4 4*1^ *>°H f§^£ 2^^o v £3-^ ^lf-i: ^-^-S. 
8] 

all 1%H1 &<>H, ^"71 IrfllH ^ 7l^ 4i7}^r 

Sf\# l&ffr cfl£E](PCM) 7]-7l7^ 0 V ^ nfl^ nflS.^ ^7} ^ 

m 91 

iqs.^ Hfl^l^ ofls.i efl^ll- ^l^H ^5. cfloiEl-l- Efl*l*Hr €^€1-^; 
#7l efl^l^ #7} <&3.^ efl*] Aj-o]^ , H7H £3* 

aJ- 7 ) ^lH/BlH 7)H^1:M ^oflol^-Al Aj-7] 7^ 7l^j ^7}^1 T^Sl cfl o] e}# 
£3*1 W *H^Kr #-ff ^^-1- ^Wl^i- ^JiLS. <5}tt ^2- 

l^T 1 ^ 10] 

all 9* 0 H1 ^7] Hfl^l^ 
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^Sl^W A oM &mk$ A^ A^^-A 4°H1 A A ^1 *ll 

lPMOSB^^l^ ^ Xl 2PM0SH^^liBil- ^1 ^ ^15.3 A 

111 

A oM ^H v 7l^4i^ A <M ^l^tf 4°H1 ^4 ^1 *fl 1NMOS 

12] 

X] 9%H1 

13] 

4V7I s)2i efl ^14 ^7] <?3l2i Bfl^l^ XI <XH °g^3l!-£r A oM MlHd *H V 
±AQ -f (v1l7>Ela.) s]H«n ^Bfls <2^# ^Vfe 

l^^} 14] 

XI SH^, ^ 7l^ ±Xr 
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$7} 5}ole/e)c ^flcHAl^ oloflol^-Al #7] WlB^KH o] 7 }s\^ ^oj-bfl o^fl 

[3^*8" 15] 

^ 14%H1 $X°\*\, $7} 4 1*H V 7}<*±Z\ £ *fl 27^ 7l^^7>fe- 

^-71 sl2.i efl^l^ *fl 

#71 <asL^ sfl^l^- o^^i ^ 2^^-; ^ 

^-7] ^ 1#^4 ^ 2^^- A>o]ojl «g/§^ <fl# ^l^i: ^°-sL ^ 

16] 

afl 9%H1 1:3^ 71^ i7Vfe 

3# ^ (PCM) £7}, 7>7l^^" 4l7> ^ nfl^ v\}3-?) i7> # *H£. 

[3^8- 17] 

^7l ^-71 <S2-^ sfl^l^l *> 6 H ^^M- ^-71 fl^eKH 
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l^ty 18] 

7} Sl7>£|£ Tfl 3PM0SS€^1^ ^ ^ 4PM0SB^fl^]^Bl# ^ *}^r 1:?] 

19] 

^ ^ 4^ 3.3 3M: 7R>*Rr 7]^ ^ 

S^^-l- f^^-S ^12.^ 
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